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Captive Breeding Specialist Group

Species Survival Commission
International Union for the Conservation of Nature and Natural Resources

U.S.Seal, CBSC Chairman

LLJ JAVAN RHINOCEROS

Rhinoceros sondaicus

POPULATION VIABILITY ANALYSIS

RECOMMMENDATIONS

1. Continue and intensify protection of the rhinoceros
population at Ujung Kulon. The major threats are poaching
and disease. Removal of 1 animal every 2 years is
sufficient to prevent population growth and is a threat to
survival of this small population. Disease threats to the
wild population should be evaluated.

2. Establish a captive breeding program in 1990 with the
objectives of collecting as full a genetic representation of
the wild population as possible and expanding the total
captive population to 150 animals as soon as possible.

a. Establish 2 protected captive populations as soon as
possible to protect against loss of the species and to
assist expansion of numbers. One of these populations
should be located near a site on Sumatra selected for
eventual reintroduction into the wild. One population might
be located on Java either in a zoo or a facility that can be
expanded to hold 15-25 animals. It is essential that all
captured animals be placed in groups in facilities designed
for secure management and breeding. A captive population

? also should be located outside of Indonesia to provide

" maximum security for the species.

7 b. Remove 18-26 animals from the population at Ujung Kulon
to establish the captive populations. This should be done
with continuing evaluation, according to the suggested
guidelines, of the experiences with capture and postcapture
management and mortality. The wild population appears to be
at carrying capacity which is limiting further growth. It
can recover from this removal within 10 years if growth
rates increase to 3.5+% as occurred during 1971-1981.
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Javan Rhino Recommendations

)

Expand the total captive population to a minimum of 80 - 100
animals with an annual growth rate of 3.5% before beginning
a release program. This is necessary to protect the species
gene pool and to have sufficient animals to supply a release
program without jeopardizing the demographic security of the
captive population and the species gene pool.

Plan to restore the Javan Rhinoceros to reserves throughout
its historical range to a total population of at least 2000
animals and manage the individual populations as a single
metapopulation.

Initiate a field research program, using radiotelemetry,
with the Ujung Kulon rhino population to provide information
on the population dynamics and ecology of the species in
preparation for future reintroduction programs. This will
also provide additional protection for the population.

Initiate molecular genetic studies on all of the animals, as
captured, to evaluate remaining levels of heterozygosity and
to assist in identifying pedigree relationships among the
animals as a guide to the captive breeding program. These
studies will also allow comparison with samples to be
collected from the Vietnamese population to evaluate the
relationships of the two populations.

Initiate serological and laboratory studies on the rhinos as
a guide to their health status and disease history. Samples
should also be collected from banteng as a baseline for any
future disease outbreaks in the rhinos and banteng.

Initiate reproductive studies of the species, including
cryopreservation of semen, to assist in captive breeding
management, preservation of genetic material, and to
determine if the wild population is having reproductive
problems.

Establish a collaborative species recovery and management
program to develop a genetic and demographic masterplan for
the captive and wild populations and to develop the
necessary resources to undertake these programs.



Mewno

to: Simon Stuart

from: Kathy MacKinnon

date: 10 December 1988

subject: Captive breeding programme of Javan rhinos

cc: Russell Betts, WWF Indonesia Programme
Charles Santiapillai

I recently had the pleasure of flying back from Yogya with Dr
Rubini, the former D-G of PHPA and he brought up the topic of
captive breeding schemes for Javan rhinos. Since then Charles has
kindly lent me a copy of the CBSG Population Viability Analysis
on Javan rhinos. Some of the recommendations are surprising and
can only add to the concern already felt by many conservationists
concerning the whole topic of captive breeding of Indonesian

rhinos.

The programme for captive breeding of Sumatran rhinos can hardly
be hailed as a success. Mortality has been high - I hear figures
between 25% here and 80%!!! overall. There is some evidence that
poaching of Sumatran rhinos has also increased within reserve
areas. To date there have been no births in captivity as a result
of the programme. Perhaps this may have something to do with the
fact that animals are rarely lodged in pairs but every zoo
involved needs to have one animal for display? Maybe there 1is
something about rhino breeding biology that I have failed to
understand, but this looks very much like animals caught for
display rather than a real and committed effort to captive breed.
Most worrying of all, I see no investment from this programnne
going into the reserves known to harbour viable wild populations.
Howlett's generously donated two clapped out old vehicles -
hardly a msjor contribution to conservation in the field. We all
know that money changed hands but perhaps the zoos should be more
concerned about where that money is going.

Now it seems the Javan rhino is also to be °“saved’ . I am
particularly concerned about two recommendations in the CBSG
report.

a captive population should be based outside of Indonesia

Why and where? Are we talking about in American zoos or in some
well-managed reserve (where?) within Southeast Asia within the
Javan rhinos’ former range?. Personally, I would leave the Javan
rhinos alone in Ujung Kulon but if any animals are to be removed
for breeding then surely the best option is not to put them in
any zoos but to have a population in a very large, well-protected
enclosure in a well-protected (where?) reserve in Sumatra and
allow them to breed in wild conditions. IUCH, WWF, the CBSG and
the American zoos could all esrn themselves a lot of merit by
helping to improve protection and management of that reserve.

remove 18-26 animals from Ujung Kulon
Are the iPnl serious? The whole population is only abour 70
animals. 1= = rhinos may be the whole breeding population, never



sind the disruption and distress caused by removing a third of
the population. Rhino traps are made by felling trees; trees
aren t so common in that swampy palm habitat that the rhinos like.
Are the trappers going to carry in wood (difficult and expensive)
or be given the go-ahead to totally destroy the habitat?. These
matters require some serious consideration.

What is wrong with leaving the rhinos in Ujong Kulon and allowing
the population to build up itself?. They seem to have recovered
very nicely from a low of 28 animals to their present levels with
only a marginal improvement in protection. Everyone agrees Ujung
Kulon 1is a priority area and there will be a New Zealand
government project there. Where is the evidence that U.K. is at
full carrying capacity for rhinos?; surely if the rhinos feel
crowded there is plenty of room for them to move into Gn. Honje
where they once roamed.

I know all the arguments about small populations and dangers from
disease, overcrowding and even the likelihood of Krakatau
erupting again. Has anyone considered that Krakatau’'s last effort
may have helped the rhino to suryé}ve till today by wiping out a
few coastal villages and discouraging settlement? Until we see
compelling evidence that translocation of rhinos is no problenm
and that a captive breeding programme has a very high 1likelihood
of success, mightn't it be better to leave well alone.

It 1is wonderful news that Vietnam has a population of Javan
rhinos but that surely doesn’t mean we can now take unacceptable
risks with the Indonesian population. Those of us working in
Indonesia would prefer to see less attention paid to expensive
‘glamorous’ captive breeding schemes and reintroduction
programmes and much more effort concentrated on the mundane but
absolutely necessary task of effectively protecting and managing
some of the priority reserves. This is Indonesia’s only hope of
preserving her fantastic wildlife, including Javan rhinos. If the
American zoos wish to help that is wonderful but let them provide
funds for real protection of habitats; only if that fails should
we look to these more exotic solutions.

1 hope you can distribute these comments to interested parties. I
will be in U.K. 12 Dec to 10 Jan if you want to contact me.



WWF KRegional Frogramme
(Indo-China). FO Box 1727,
Bogor, Indonesia
Tel: (0OZ231) 3I27Z16

Fax: (0251) 228177 BADAKBOGOR
18 March 1990

Mr Anton Fernhout
WWF—-International
CH-1196 Gland
Switzerland

Re: Conservation ot Javan rhino in Indonesia

Dear Anton,

1 am writing to you about the proposed plan here 1in
Indonesia to capture some Javan rhinos from Ujung Fulon NF to be
bred in captivity at Taman Safari (Safari Fark) 1in Cisarua near
BEogor. According to a recent Kompas Newspaper report, such a
programme has the support of IUCN.

This is very disturbing to say the least. The number of
animals, according to the FVA analysis produced by the IUCN/SSC
Captive Breeding Specialist Group (CESG) may range from 15-25. 1
have already expressed my concern to Simon Stuart at the SSC and
so he is aware of my misgivings- about the whole scheme - if 1t
were to go ahead.

At the June meeting convened by IUCN/SSC and PHFA,
there was much argument over the relative merits of in situ and
e situ conservation of the rhinos in Indonesia in general and
the Javan rhino in particular, with FProf. Schenkel passionately
arguing in favour of the former. But given the reality of the
Javan rhino situation (just one viable population confined to a
si1ngle locality i1n Indonesia), even Frof. Schenkel accepted the
wisdom of establishing a second population in Indonesia within
the Javan rhino’s former range. ln our discussions, the only
area that met the preliminary conditions to be a target site for
re—introduction of some founder animals (to my view about 3
pairs at the most) was the Way Kambas Game KReserve in Southern
Lampung, where the amimal once e:xisted until the 1930°s. It was
therefore recommended "that two additional populations be set urp
as soon as feasible" (recommendation 8) and "one of the initial
captive propagation sites could be situated in or adjacent to a
prime translocation or re-introduction site in Sumatra. The
other captive propagation site should be located near Bogor
baced upon a detailed site analysis® (recommendation 9).

It was also agreed that "Before removals from Ujung
FKulon can take place, 1t 1s essential that the receiving sites
be adequately prepared, 1ncluding all the necessary aspects of
protection” (recommendation 10). Furthermore, 1t was also agreed
that “"A Rhinoceros Cornservation Unit (RCU) should be established
wlithin the PHFA to have the responsibility for sl operational
aspects of rhino management 1n Indonesia” (recommendation 23).
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Nowhere 1n the document arrived at the end of the
meeting does it specify the number of Javan rhinos to be
captured. Before this could be done, we understood that there
would be a thorough investigation of the situation in Ujung
Kulon and an assessment of the relative merits of the target
areas (in Indonesia) by the RCU. To this date, there has been no
RCU set up with the PHPA as planned in June, although a proposal
from WWF-Netherlands recommending (and funding) Dr Nico van
Strien to head such a Unit has been given to PHFA for their

consideration.

When Simon sent the draft of the June meeting to Drs
Effendy Sumardja on X1 July, 1989 he mentioned that the Annex 2
(Fopulation Viability Analysis or FVA) was being prepared by
Ullie Seal and so was not enclosed. 1 was asked by Drs Effendy
Sumardja and Mr Widodo on behalf of the PHPA to review the
draft, which I did and sent also a copy of my observations to
Simon. I do not know if PHFA did endorse my comments and send
its reply to Simon. Then 1 left for Lausanne for CITES meeting
where Simon and I once again discussed the draft informally. 1
have raised specifically two issues:— one is over the number of
Javan rhino to be captured in Ujung Kulon for re-introduction
into a secure reserve in Sumatra. This was not clear in the
draft. It only mentioned, ".....removal of animals from Ujung
Kulon to establish other populations" (recommendation 8). I
wanted to know specitfically how many were to be captured. The
other issue concerned the need beforehand to rehabilitate and
strengthen possible release site such as Way Kambas before any
capture operations could be commenced.

Having raised these issues on behalf of the PHPA, 1 was
surprised to receive from CBSG a copy entitled, :JAVAN
RHINOCEROS Rhinoceros sondaicus : FOPULATION VIABILITY ANALYSIS
on 27 November 1989 in which the compilers have recommended the
removal of "18-26 animals from the population at Ujung Kulon to
establish the captive populations" (recommendation 1lb). I feel
that such a removal would be unwise and this is my main worry. 1
have expressed my concern to Simon over this in a letter dated
10 December 1989 (copied to you, Chris Hails and Chron. File).
According to a previous FVA recommendations sheet on Javan rhino
(Faxed from USA on 27 September 1989), it is mentioned that
“Frotect the rhinoceros at Ujung Kulon against any poaching
since the removal of even 1 animal every two years is sufficient
to prevent population qrowth and is a threat to survival of this
small population" (recommendation 1). 1f the risk is so high
then how could anyone justify the capture of 18-2&6 animals from
Ujung Kulon to establish a captive breeding programme? This is
my genuine fear. I hope I am not misunderstood by anyone of
under—-rating the i1mportance of captive breeding in conservation.
As far as the Javan rhino is concerned, such as small population
as the one we have in Ujung Kulon (estimated to be about 60)
cannot withstand the removal of 18-26 animals - breeding stock
at that.




Simon in his unsigned letter of 1 February 1970, felt
that I might be going back on the agreement. To allay his fears
I outlined my views in a letter dated 6 March 1990 (copied to
you, Kathy MacKinnon, Chris Hails, Fascale Moehrle and Chron.
File) in which I emphasised that 1 am not against captive
breeding per se. My concern was solely with the proposed removal
of such disproportionate number of Javan rhinos from Ujung Kulon

for captive breeding programme.

I now feel very much disappointed at the way the Javan
rhino conservation is set to proceed. The proposed plan, if
carried out will not do any good to the only viable Javan rhino
population in the world. It would make it even more vulnerable
to disease, inbreeding depression, environmental perturbations
or habitat changes etc. In a population of 60 animals, only
about 20-30 may be capable ot breeding. In the capture of 18-26
Javan rhinos how many animals would succumb? Cisarua and
Surabaya are over 100 km apart in Java but they have a female
and a male Sumatran rhino respectively - apparently as a start
in the right direction towards breeding in captivity!

While Kathy MacKinnon and |l were expressing our genuine
fears that some people in Indonesia may find loopholes in the
draft to remove the animals, the newspapers in Indonesia have
already begun to confirm our fears. We both have nothing to gain
from raising our concern except that we strongly feel that the
Javan rhino might have & better chance of surwvival within ¥f its
natural habitat within its former range in Indonesia than in an
artificial breeding facility in an urban centre be it in Cisarua

or Cincinnati.

I wish the CBSG every success in their efforts. But 1
would not like to be a party to the removal of so many Javan
rhinos from Ujung Kulon NP to be bred in captivity in Zoos, or
Safari Parks. 1l would be happy to assist in the re-location of a
few founders (say 6 animals) to a target area (such as Way
Fambas) provided the release site is well rehabilitated and made
secure beforehand. I may be an old fashioned conservationist but
I sti1l]l would like to believe that WWF stands for the protection
of wildlife species in their natural habitat. Computers and FVA
analyses alone cannot ensure the long term survival of the
rhinos if in the meantime, their habitat is gone.

With kind regards.

Yours sincerely,

Clhoanvlea -
~~

Charles Santiap:illai

cc: Simon Stuart, Chris Hails, Fascale Moehrle, Kathy MackKinnon,
Chron. File.



Fax No. (022) 642 926

15 Merdl 194.0

Simon Stuart, IUCN/SSC Sender: Jan Wind
Avenue du Hont Blanc Jl Guntur 23
Ch 1186 Gland Bogor
Switzerland Fax:021 710551

Things are moving fast regarding the Javan rhino.

Is it really IUCN s intention to encourage Taman Safari Indonesia
to establish a captive breeding programme, taking 15-25 animals
from Ujung Kulon as your document seems to imply? If not please
respond immediately to the relevant authorities in Indonesia and
the Indonesian media (e.g. Kompas newspaper and Jakarta Post).

We are very concerned.

Ir Jan Wind, World Bank National Parks Project
Chairman, Kabar Alam Belanda-Indonesia

Dr Kathy HacKinnon, EHDI Project MO a1s0AN

Dr Charles Santiapillai, WWF Indonesia Programme (‘/Samha"b"‘w‘

Ian Craven, WHWF Indonesia Programme //éfffﬁf;ifffi

Dr H.D.Rileem RIN Hollawol. ]&4&”7.&1%4‘43' Ta~ kaﬁV@J

Balal un:l«..w....,‘
técay

Leopwals o Sren®
éﬂm ority ot
weEsasf Aen TTEA
vﬁ//kgékﬂ%bv
. //1 fonmL /Z(CA/ @/ /4 2

"RC’/;{ fm‘c’l’
lAEC{JcVC(’ SEEC:PT._E>0{¥w/

- 77. ). Silores
faii, - Wesrorveel (oo rolosator
Asw L/2rCany Bul bse
INOon=s/A

yﬁ}.}ﬂ

(eLtor, Bulleh s 7 omitdogiec
Crciely B Indmests)




Captive Breeding Specialist Group

Species Survival Commission
Intermational Union for the Conservation of Nature and Natural Resources

U. S.Secal, CBSC Chairman

LEN)

JTAVAIY RHINOCEROS

Rhinoceros sondaicus

RECOMMENDATIONS

Establish a captive breeding program in 1990 with the
objectives of collecting as full a genetic representation of
the wild population as possible and expanding the total
captive population to 150 animals as soon as possible.

a. Establish 2 protected captive populations as soon as
possible to protect against loss of the species and to
assist expansion of numbers. One of these populations
should be located near a site on Sumatra selected for
eventual reintroduction into the wild. One population might
be located on Java either in a zoo or a facility that can be
expanded to hold 15-25 animals. It is essential that all
captured animals be placed in groups in facilities designed
for secure management and breeding. A captive population
also should be located outside of Indonesia to provide
maximum security for the species.

b. Remove 18-26 animals from the population at Ujung Kulon
to establish the captive populations. This should be done
with continuing evaluation, according to the suggested
guidelines, of the experiences with capture and postcapture
management and mortality. The wild population appears to be
at carrying capacity which is limiting further growth. It
can recover from this removal within 10 years if growth
rates increase to 3.5+% as occurred during 1971-1981.

Expand the total captive population to 2 minimun of 80 ‘.100
animals with an annual growth rate of ?-5‘ b?fore beglnnlqg_

a release program. ’

I UCN Recommendations

(Nov. '389)
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Taman Safari Indonesia Jadi

Obyek Wisata Nasional

Bogor, Kompas

Taman Safari  Indonesia
(TSI), obyek wisata khas yakni
taman hewan terbuks satu.sa-

tunys di Indonesia yang terle-.

tak di Desa Cibeureum Keca-
matan Cisarua Kabupaten Bo-
gor, akan dlresmikan oleh Men-
teri Parpostel” Soesllo Soedar-
man menjadi obyek wisata na.

kompo.s,
lq Mardd, 1990

According to ‘Frau\s (Mo.no-v\jsang,
Diceckor of Tomaum Sofax: Tndonesiak—

Tamos Safori is Tuen's first

eJkemative ror coptive Lrud'mg

OF bne

Jonon rhino

and

consevation of Jawon bonteng.

RQ/S»Ponse,.

sional. Selain itu, Menten Ke-
hutanan Hasyrul Harahap akan
menyatakan TSI sebagai wi.
layah kegiatan konservasi Ex
situ,

Demikian diungkapkan Di.
rektur TSI, Frans nangsang,
kepada wartawan Minggu siang
(1173). Disebutkan TSI y di-
dirikan pertengahan tahun 1988
dengan 270 satwa dari manca-
negara, kini dihuni 1.000 lebih
satwa yang terdin atas 150 jenis
satwa mancanegara dan Indo-
nesia Saatini I telah mampu
menyerap sebanyak 1,2 juta wi-
satawan per tahun, di antara.
nya 15 persen wisatawan man-
canegara

Lokasi TSI, semula akan di-
gunakan sebagai home base sir-
kus. Namun dengan

ngetahuan tentang binatang

uas dan kecintaan pada alam
lingkungan, akhirmya tercetus
gagasan mendirikan Taman
Margasatwa untuk menangkar.
kan satwa-satwa langka.

Selain ity, menurut Frans
IUCN (Intemational Union for
Conservation of Nature and
Natural Resources) menjadikan
TSI sebagai alternatif pertama
untuk . penangkaran badak
Ujungkulon dan tempat proyek
pelestarian banteng Jawa.

Fasilitas baruy

Untuk menghindari kejenuh.-
An pengunjung yang sekaligus
juga menunjang kehidupan
I, menurut Frans, pihaknya
senantiass menampilkan atrak-
si dan fasilitas baru . Tahun ini,
TSI dilengkapi dengan carau
an camping ground atau mobile
home yang menyerupai vila me-
wah. “Caravan ini merupakan
yang pertama d: Indones:ia dan
Jjuga Asia” kata Frans seraya
menambahkan, pada har Le-
baran nanti, mulai dioperasi-
kan pula kereta gantung yang
melintasi taman rekreasy (pan)
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All the world’s a zoo

Captive breeding may no longer be enough to save endangered species. Is it time to start
manipulating the animals left in the wild?

Claire Neesham

Atar Comrpas: 8- ceCoterrar

Playing hard 10 get: the Sumatran rhino is hard io find and more difficult to catch, but an arranged marriage may be its only hope

LITTLE over a ycar ago, a group of conscrvation
biologists flew into Bogor, in Indonesia. They had
gone to work out a plan to save the rarest of the world’s

rhinoceroses—the Javan and Sumatran rhinos. The biologists
were armed, not with guns and razor wirc, but with a personal
computer and programs designed to work out what the chances
of survival were for small populations.

The team fed information about the age, scx and distribu-
tion of rhinos into the computer, which then produced
cstimates of the rhino's chances under various conditions.
From these estimatcs, the biologists designed a survival plan:
the rhinos. they decided, should be reorganised into new
populations, some in captivity and some in the wild, and the
ammals should be managed as a whole—as a *megazoo™.

Managing animals in the wild as closely as captive popula-
tions is a controversial stratcgy. But as Peter Bennelt, a
conservation coordinator for the British Zoo Fedcration,
points out: “The term ‘megazoo’ may have connotations of
Victorian animal houses, but you can’t avoid the fact that in
100 years' time it is likely that no animal will be able to survive
in the wild without closc management, because there will be no
wild left.”

The World Conscrvation Union (the TUCN) has a group of
captive breeding specialists advising conservationists on isuces
related to captive breeding as part of the Species Suzvival
Commission. The group coordinates international brecding

programmeces and provides zoos, wildlife parks and other
organisations with technical assistance for managing small
populations, both captive and wild. **We arc moving towards
the situation where there is no distinction between captive and
wild,” says Tom Foose, a member of the group. “Unless we
excrcisc close managementin the wild, the smalier populations
arc not going to survive,”

The Javan rhino (Rhinoceros sondaicies) and the Sumatran
thino (Dicerorhinus sumatrensis) arc typical of small popula-
lions threatened with extinction. There are fewer than 1000
Sumatran rhinos, and these live in small, isolated populations.
The Javan rhinois rarer still, with a single known population of
around 70 animals, bascd in the Ujong Kulon National Park in
Java. With pouaching and the continuced destruction of their
habitat, these populations are likely to dwindle still further.

Although guards and fences can help o slow the losses, i
small population’s survival does not depend entirely on the
number of animals. Chance variations in other factors can also
affcct it. Discase or a natural disaster such as a hurricance can
wipe out a small population. Unexpected failures in breeding,
or a bhias in scx ratios, can also alter the structure of the
population. And inbreeding, or no breeding at all, accelerates
the loss of gencetic diversity: a gene pool cin very quickly shrink
to a gene puddle,

These problems are characteristic of any small isolated
population, including animals living in zoos, " Zoaos hive been



New Screntist 18 August 1990

Jetl FoolBruce Coleman

Cenire of controversy: plans to “manage” the endangered Florida paniher have upset conservation groups

confronted with the problems of managing small populations
for many years, and have developed analytical techniques for
minimising the risks to the survival of these small popula-
tions,” says Bennett. This hasled the [IUCN's captive breeding
group 1o the conclusion that it is now time to start managing
shrinking wild populations asif they were in captivity. **In most
cases this is not intervention, it is just good management,” says
Georgina Mace, of London Zoo.

Curators at zoos and wildlife parks have taken management
of their animals more seriously over the past 20 years and are
keen to play a leading part in conservation through captive
breeding (see “Breeding by numbers™, New Scientist, 1
September 1988). To this end, zoos around the world are
developing captive breeding programmes. By splitting captive
populations among several zoos around the world, the zo0s
nidintain the genelic divérsily of {he species so that when
surplus animals are returned to the wildThey have the
wherewithal to cope with thigif nafural eavironment, and add
new genes 1o the local gene poot. This strategy also helps to
prevent a single disaster from wiping out a whole species.

Stud books and computer databases play a central role in
animal management. One of the most widely used databases is
the Animal Record Keeping System (Arks), developed at
Minnesota Zoo in the US, and now used by more than 3t zoos
around the world, The central database holds information on
the pedigrees of more than 100 000 animals in 32 countries,
allowing curators to identify suitable mates for animals in
their collections,

In theory, a database such as Arks should make it casy to
prevent inbreeding. In practice, itis more difficult. For many
species, all the zoo anmals are descended Trom just o Tew

record of the relationship hetwéen present populations and
ther toandimg fathers and mothers,
The oroablem ot incomplete records lis prompted several

groups to develop programs that analyse the genetic make-up
of populations and their demographic structures. These
include **Sparks”, the Single Population Analysis and Record
Keeping System, devised by the group at Minnesota Zoo, and
Gene Drop programs, which estimate the loss of genes down
through the generations and calculate the ideal distribution of
those genes. Zoos and parks can then set up breeding
programmes to achieve that ideal distribution.

New techniques in biochemistry and genetics are beginning
to fill in some of the missing information. Genetic fingerprint-
ing. for instance, can identify an animal’s parentage and the
degree of genetic diversity in a particular population. Improve-
ments in DNA analysis .should lead to more accurate
information.

Zoos are using these techniques to gather information
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on the genetics of small captive populations. London Zoo
has just fingerprinted the scimitar-horned oryx at Londonand
Amsterdam Zoos. The tests showed that the animals in
Amsterdam had a greater variety of genes than those in
London. This allows the zoos to improve their breeding
programime for oryx to increase the diversity of the London
population. -

Biologists working in the ficld can apply the sume techniques
to wild animals to work out their pedigrees. Refinements to
DNA analysis mean that it is now possible to obtain a genetic
fingerprint from the tiny amount of DNA in a single hair, or
from the cells in urine.

In the carly 1980s, conservationists and zoo biologists
started to build computer models that predicted the survival of
populations, based on genetic and demographic analyses. One
of the first studies took place in 1983 in Yellowstone National
Park in the US. Mark Schaffer, a biologist with the US Fish and
Wildlife Service, calculated that the park had to have atleast 50
female grizzly bears for the population to have a 95 per cent
chance of survival. He called this the “minimum viable
population”. This method of calculation has limitations.
Schaffer's model considercd only the reproductive capucity of
the population based on the ages of the animals. In reality,

many other tactors affect the viability of a group of animals.

This led Mike Gilpin and Michae! Soule, of the University
of California. San Dicgo, to suggest adding all the other
interacting factors, such as variations in the cnvironment,
catastrophes and  genctics, into the computer models to
produce morc accurate simulations. They called their tech-
nique “Population Viability Analysis™.

Gilpin and Soule first tried their technique in 1986 on the
endangered Concho water snake in Central Texas. Since then,
other rescarchers have applied variations of the technique to
other species, including the black, Sumatranand Javan rhinos.
the red wolf, the Californian condor, the Florida panther and
the Puerto Rican parrot (see Box).

Over the past 18 months, the ITUCN’s captive breeding
group has held a number of workshops based on population
viability analysis. Ficld biologists provide the data for the
analyses from their obscrvations of real populations of
animals. The conscrvationists then usc the results of the
analyses to design **Specics Survival Plans™.

Collecting the essential information to produce an accurate
analysisis often tricky. In the case of the Javan rhino, gathering
the data to sct up the computer model was particularly
difficult. There are none of these rhinos in captivity and they

Out of the zoo and into the rainforest

T DIDN'T take a computer to work out

that the Puerto Rican parrot needed
better management. At a workshop run by
the IUCN captive breeding group in June
last year, one of the participants watched a
parrot cating paint from the wall of the
Luquillo aviary. This prompted him to
recommend more carcful management at
the aviary. .

This simple line of reasoning contrasts
with the scientific analysis on which the
participants at the workshop based the rest
of their recommendations. At the week-
long workshop, members of the captive
breeding group, along with field workers
and the US Fish and Wildlife Service,
applicd population viability analysis pro-
grams devised by the captive breeding
group to quantify the parrot’s chances of
survival. They then used the results to map
out a Species Survival Plan.

The Puerto Rican parrot, Amazona
vittata, is heading for extinction. In June
last year it existed in the wild as a single
population of 34 birds in the Luquillo
Forest, part of the Caribbecan National
Forest on Pucrto Rico. There was also a
captive population in Luquillo and plans
to establish another at Rio Abajo with a
total of 46 birds.

At onc time there may have been as
many as a million Pucrto Rican parrots
across the island. A hurricane in 1899 may
have started off the bird’s decline. But,
since then, discase, loss of habitat and
poaching have led to a continuing fall in
numbers. Over the past 20 years, the Fish
and Wildlife Service has made extensive
efforts to protect the wild birds, guarding
the nests of each wild parrot to deter cgg
thicves, and transferring cggs and birds
between the wild populations and the
aviaries.

Despite these mcasures, the viability
analysis did not give very encouraging
results. It gave the birds a 66 per cent

chance of survival over the next century,
unless more drastic steps arc taken to help
them. The biologists at the workshop
suggested a number of measures that
would give the birds a better chance.
These includcd setting up a “master plan™
for the wild and captive birds, involving
the Fish and Wildlife Service. The plan
involves establishing at least five morc
populations in the wild and more groups in
captivity, and forming at lcast one popula-
tion on the mainland, probably at Houston
Zoo in Texas. All these groups would be
managed as a single population to ensure
genetic variety.

Field biologists were advised by those at
the workshop to usc techniques such as
genetic fingerprinting to identify the par-
entage of individual birds—a first step 1o
setting up a studbook for the specics. For
this the workshop recommcnded the Arks
database and the Sparks rccord-keeping
program, both devcloped at Minnesota
Zoo, and Mcdarks, a medical databasc.
These would give ficld biologists access to
some of the cxpertisc on small populations
built up in zoos. There was also a need for
practical action, including provision of
better food supplics, routine veterinary
care and gathering morc information on
the parrot’s behaviour.

The computer analysis which formed
the basis of these recommendations in-
volved a simulation of the parrot popula-
tion based on a computer model
developed n 1980 by James Grer, of
North Dakota Statc University. The
model calculates the probability of extine-
tion over a specified period., cither starting
from the actual number of birds and the
ratio of males to females or from o hypo-
thetical population.

In addition to this basic model, Bob
Lacy. of the Brookficld Zoo. Chicago. and
a member of the IUCN's captive breeding
group, has added programs that sunulate

the mean population growth, carrying
capacities, ecffects of various environ-
mental conditions on reproduction, and
the impact of catastrophes.

The basic information for the modelling
came from ficld biologists who had studied
the Puerto Rican parrot. Their data were
run through the model thousands of times
with differcnt parameters, to calculate the
probability of thc population surviving
over the next 100 years. It showed that
ncither the carrying capacity of the habitat
nor cnvironmental variation in the
Lugquillo forest have much impact on the
wild birds’ survival. The main factors
controlling the rate of extinction were
discase and natural catastrophes such as
hurricanes. Lacy estimated that the wild
population of parrots would be halved if a
hurricane hit Puerto Rico.

In Junc 1989, the chancc of a hurricane
hitting the island in the next ycar was
rcckoned at onc in 30. A month later,
Hurricane Hugo blasted through Pucrto
Rico. Just as the model predicted, half the
parrots werc lost. Lacy believes that most
of the birds dicd after their feathers were
blown off or because they were blown out
to sca. The hurricane also destroyed much
of the forest, lcaving the parrots vulner-
able to hawks.

According to Lacy, there arc around 30
wild birds left. He says things could have
been much worse but for the fact that
some of the workshop’s recommendations
had already been implemented. Captive
birds already had good indoor cages, and a
food storc had been organised. “We now
face a dilemma,” says Lacy. Do we take
all the birds into captivity or do we carry
on following the recommendations from
the papulation viability analysis?™ Dis-
cussions are continuing, but the least those
who attended the workshop now have
confidence in the accuracy of the comput-
er’s predictions.
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are especially difficult to observe in the wild. Information on
the age and number of animals of each sex, for example, came
from measurements of footprints. (Adults leave bigger prints,
and if small prints accompanied the larger ones, then thatadult
was likely to be female.) After a workshop on the Javan rhino,
attended by the captive breeding group, members of the
Indonesian Conservation Department and field workers, the
group made a series of recommendations based on the results

of the population viability analysis. In particular, the group
recommended that both wild and capnlE ammals SEGiEia be
managed as a single population. It also emphasised the need to
transfer techniques developed in captivity to animals in the
wild. **While it is necessary, it is no longer sufficient merely to
protect endangered species in situ. They must be managcd,"?
said Foose.

The workshop stressed the need to continue to protect the
rhinos at Ujung Kulon and for a field programme to gather
more information by tagging them with radio devices. There
were also some more controversial suggestions. One was to set
up at least two populations in captivity. A second was to move
some of the animals from Ujung Kulon to other reserves in
areas where the rhino used to live. When necessary, animals
would be moved between the groups to ensure that genetic
material mixed and that genetic diversity was preserved.

The idea is ambitious and will not be easy to follow through.
In a zoo 1t 15 relatively simple 16 observe animals and even to
take blood samples. For the programme to work, the same sort
of information on the biology and pedigrees of the wild animals
is needed. But these animals live in dense tropical forest and
are_difficult_to_find, let alone recognise as particular
individuals. T

Artificial insemination and embryo transfer are almost
routine procedures in zoos today (see **Sperm you can count
on", New Scientist, 10 June 1989). in the wild, these techniques
could invigorate dwindling gene pools without the problems of
moving animals. But they are practically impossible 1o carry

out outside a zoo. As Bill Holt, of London Zoo, points out, the
techniques rely on the female being in oestrus, and com-
plicated hormone assays are needed 10 check that the animal is
ready. These tests can be done only in a well-equipped
laboratory—and once the results are known speed is of the
essence. Simple logistics rule out any attempt at these
procedures in the field. '

Gilpin also points out that the techniques of zoo manage-
ment are an €xpensive way 1o guarantee the survival of wild
populations. Buthe admits that for very small populations it is
nol practical just to leave the wild animals to their own devices.
Ideally, he would like to see some of the legwork—such as
population viability analysis—done before a species becomes
an emergency case. At that stage it should still be possible 10
protect the animals in other ways, bz( improving the habitat
they live in and protecting them from disease.

any animal nghts groups and conservafionists worry about
the ethics of interfering with animals in the wild. The proposed
management plan for the wild Javan rhinos has met oppo-
sition, both from conservationists involved in last year's
workshop and others. The main concern was about the number
of animals that could safely be taken from the wild.

In the US, the Fish and Wildlife Service has run into a similar
problem in its efforts to manage the Florida panther. Plans for
a captive breeding programme, devised at another IUCN
workshop and based on population viability analysis, have
been held up because of protests from pressure groups.

The workshop, held last November, included members of
the captive breeding group, representatives from Florida zoos
and other interested agencies under the umbrella of the
Florida Panther Interagency Committee. They recommended
an immediate programme of captive breeding and more
management of the animals in the wild. They also suggested
expanding the scheme 1o reintroduce the animal to the wild,
while at the same time increasing efforts at conserving the
panther’s habitat. The captive breeding programme would

Hans Reinharw/Bruce Coleman

|

a—



New Scientist 18 Augus! 1990

involve the Department of Fish and Wildhife, a private cuptive
breeding facility and zoos.

The plan was to take four wild adults and six kittens in 1990,
and then one pair of adults and six Kittens a year for the next
two ycars—Dbut not a single panther has been tuken trom
the wild so far. Trapping should have begun last spring in
the Everglades National Park, but there was an outcry from
the public,

Jasper Carlton, coordinator of the pressure group Earth
First!, is not convinced that the Fish and Wildlife Scrvice can
successfully breed and releasc Florida panthers into the wild.
Cariton’s movement and others urged the Fish and Wildlife
Scrvice to change its programme, taking only kittens, and only
on an experimental basis. They reason that every adult taken
from the wild population reduces the species’ chance of
survival in its natural habitat. Kittens have a low chance of
survival in the wild and stand a better chance in captivity.
Carlton calis for a greater commitment to restore and enhance
the panthers’ habitat. Captive breeding programmes have an
unhappy history in the US: gi"ﬂ%ﬁlrlﬂ(ﬁ%&ﬂ_issﬁlm::
Californian condor and black-footed Terret, both of which

were taken into captivity in a last-ditch attempt to save the

specics. ¢ doubt whether these species will ever success-
\T’u‘lﬁ'—rt‘:cover in the wild,” says Carlton.

*“If they do the same with the Florida panther there will be a
fight on a national scale,” says Carlion. He does not object to
the principle of captive breeding programmes, but he is
worried about them taking place in commercial zoos, as will be
the case with the Florida panther. “The Fish and Wildlife
Service have decided to put genetics ahead of habitat
protection,”” he says.

Foose says that the zoos selected for the panther project are
all involved in conservation, and that a good deal of effort is -

poing nto protecting and improving habitids siatable tor both
the blick-footed ferret and the Califormian condor. so that
captive-bred animals will have somewhere 1o live when they
arc released into the wild.

Ulvsses Scal, chairman of the captive breeding proup says:
“When a species is endangered there are always o lot o
conservation groups involved. There are also a lot of supges-
tions bascd on science, without any science being done.™

He supports the survival programme for the Florida panther
and believes that population viability analyses will help in
getting things done quickly. ““What we want to do is prevent
the extinction of any species through neglect,™ says Seal.

Both Foose and Scal believe that in the next 50 ycars at least
1500 species will need a specics survival plan involving captive
and wild populations. These range from the Bali starling to
Sumatran tigers, Asian lions and the African elephant. Their
vision is of a world where zoo populations and wild populations
complement each other; where humans carry out migrations
when no natural corridors connect the animals—a world where
good management exists for all animals. Yet Scal stresses that
close management will be necessary only until wild popula-
tions arc ablc to sustain themselves and are secure.™

The first steps have already been taken. Computer
databases, analysis programs and techniques in genctics and
reproductive biology have helped zoos to breed and reintro-
duce endangered specics such as the golden lion tamarin and
the Arabian oryx. Some of the techniques that have helped
these animals are now becoming available to field workers.
But the success of specics survival plans depends on accep-
tance by other conservationists, many of whom have different
views on the best way to stop extinction. a

Clalre Nessham is a writer on science and technology.
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WWF Indonesia Programme
PO Box 133, Bogor
Indonesia

6 March 1990

Dr Simon Stuart

Species Programme Officer
Species Survival Commission
IUCN Secretariat

CH-1196 Gland, Switzerland

Dear Simon,

I am sorry for the long delay in writing to you. This
is sinply due to the fact that I had been away in China and got
back to Indonesia only three days ago. I was very happy to learn
that you are the proud father of a baby daughter. Please convey
my congratulations to Anne. Hope the mother and daughter are
keeping fine.

I am in receipt of your letter of 1 Feb (unsigned) that
you sent me in response to my fears on the pitfalls of the Javan
rhino conservation. Perhaps I have not conveyed to you clearly
what my objections were, in which case I am sorry. It is not
that I am against the re-introduction programme. I do feel that
it would be a good insurance policy if we could establish a
second population of Javan rhino within its former range in
Indonesia. I have no problems 'with this approch.

What I was and am concerned about is the capture of so
nany animals (18-28) from Ujung Kulon to be bred in captivity
before the progeny could be re-introduced into the wild. Having
seen the Sumatran rhino capture programme (a fiasco as far as
conservation is concerned), I am sceptical if much good would
come out if such a programme is adopted in the case of the Javan
rhino as well.

What I feel is that we must do our best to protect the
Javan rhino in its present habitat while there is still time in
order to enhance its long term survival. But at the same time,
it would make sense if a few founders (say 6 snimals) were to be
re-introduced into a suitable reserve within its former range in
Indonesia and monitored carefully to see that these survive and
reproduce in the wild.

I am pot against re-introduction per se. I am only
worried if the Zoos (very rich and powerful) were to concentrate
on the capture of the Javan rhino for breeding in Zagos.

With all best wishes.

Yours sincerely,

Chowlu/
Dr Charles Santiapillsai

cc: K. MacKinnon, C. Hails, A. Fernhout, P. Hoehrle, Chron File.
Simon, you forgot tp enclose the copy of your letter to W. Thomas! Do let

me have a copy. Thanks.
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How to go wild

Zoos rightly gain kudos by providing animals for reintroduction to the wild. But setting captiv
bred animals free involves far more than simply opening the cage door

Mark Stanley Price and lain Gordon

HROUGHOUT the world, we are driving species

towards exunction at an ever increasing rate. In the

carly T96otk. zoos began to emphasise their role as arks
that mightsave such endangered species. By breeding animals
in cuptivity ind then releasing them in protected resenes. we
might rescue some species. Yetwell-meaning conservationists
often give too little thought 1o how the animals will fare once
they have gone “hack 1o nature™. Ecologists now reatise. for
instance. how much harder 1t 1s to survive as an orang-utan
thun an ory v, Remntroductions of some species. it seems,
fraught swath difficuliy and may even be doomed to tailure.

<

In the past. many animals have been reintroduced to the
wild in an unplanned and haphazard manner. Inthe 1970s tor
example. conscrvationists returned the nene. the Hawailan
gOOse, 10 its native islands after it bred successtully at reserves
run by the Wildfow! Trust in Britain. But the release of 1244
birds on Hawaii and 391 on Maui Istand over 16 vears has
failed: the nenc has not established a self-sustaining popula-
tion anvwhere in the Hawaiian archipelago. The reintroduc-
tions fated for several reasons. The nene spends much time on
the ground. and the adults moult when leading their voung.
and w0 cannot flv. making both the adults and voung
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Sugar-phosphate inoculations by altering them

BACkDO Bases
e so that thev produce more
p—E antisense RNA (see “Brave
Os.v new botany”. New Scientist,
oS 3 June 1989).
OQ—D No one knows why the
Oy, -0 antisense  RNA  protects
o’ plants from the virus. Unlike
\oﬁ_‘(———-'—‘: most viruses. CMV  uses
Ogp-0 : RNA rather than DNA as its
-0” o genctic material. The virus
Q—{: does not nced to produce
mRNA 1o make its coat pro-
" Normal DNA tein because it can trick the
ribosomes in the plant cells
. into using the RNA already
ﬁ_{j carricd by the virus. The
O. O . antiscnse RNA  engineercd
Sp’ . .
CH,P\ into the plants binds to the

RNA that codes for the coat
protcin and so it might pre-
s N0 vent ribosomes from using
- ﬁ—:}:’ this RNA to svnthesise pro-
Ou. O ' teins. But there is another
CH)"\ possible explanation. The se-
3 quences that the virus needs

i

Methyiphosphonate . the gene for the coat protein.
Oxygen replaced with methyl group (CH3)' The ‘antisense= RNA  might
"~ also bind to these sequences
and so perhaps-it protects
‘plants by preventing the virus
rom replicating rather than
by reducing the supply of coat
protein. Support for this idea
comes from work bv Keith
O’Connell at Monsanto in St
: ] Louis. Missouri. Researchers
—go - have roduced tobacco
ﬁ—B ~ plants that make antisense
: ' F{NA from the coat protein
. Pnosphorathioate - “gene that does not bind
- Oxygen replaced with sulphuratom . 14 - the nearby replication
Chemical analogues thar mimic  sequences. These plants are
antisense DNA may prolong its  pot protected from the virus.
life in the cell. Reséarchers have Experiments to investigate
synthesised these two variations 1. imnlications of antisense
by replacing oxygen atoms technology for medicine are
still at an early stage. Both
cancer and viral diseases might one day be treated by injecting
short lengths of antisense DNA. synthesised artificially. This
would remove any need to alter the cells of the patient by
“gene therapy ™. o )
The obstacle to all cancer therapies is the need to Kill or
inhibit cancerous cells without harming healthy cells. The

airing of complementary sequences of basesin DNA or RNA
1s one of the most accurate systems of recognition found in
nature: harnessing it with antisense DNA may be the kev to
the treatment of some cancers.

Several cancers are known to be associated with mutations
in a particular gene. Forexample. 40 per cent of cancers of the
colon are associated with mutations in a small section of the
gene known as ¢-Ki-rus. David Tidd from the University of
Livgrpool is exploring the feasibility of using antiscnse DNA
in the treatment of these cancers. He predicts that antisense
DNA may be able to distinguish between normal and mutated
genes. This would mean that it could be used as the basis of a
therapy that inhibited only the cancer cells bearing the
mutated genes, perhaps even converting them back into
normal cells.

This idea might also work in the treatment of viral diseases.
So far research has concentrated on inhibiting HIV. the virus

to replicate its RNA are near,

that causes AIDS, which. like CMV. uses RNA as its genetic
material. John Goodchild from the Worcester Foundation for
Experimental Biology in Shrewsbury, Massachusetts. has
attempted to use short sequences of antisense DNA to stop
HIV from replicatingin cultured cells. He tested 20 different
antiscnse DNA sequences. all of which were complementary
to regions of the viral RNA. They all inhibited the virus
to some extent, and the best of them compared favourably
with drugs now in use. Although antisense DNA can
inhibit the virus in tissue culture. it will be a long time before
rescarchers can do clinical trials. because there are many
problems in administering it safely.

Mimicking DNA makes sense

One of the problems of using antisense DNA is that it is
rapidly broken down by enzymes inside cells. So researchers
must dose cells with too much antiscnse DNA so that enough
survives to bind to mRNA. For this approach to be successful.
we must find a way to protect anusense DNA from these
enzymes. In view of this. many researchers are looking
at the effects of using chemical analogues that mimic
antisense DNA.

Chemists can make such analogues by replacing one of the
oxygen atoms in the phosphate groups of the sugar-phosphate
backbone of DNA with either a methyl group (CH;) or a
sulphur atom (see Figure). These ' DNA analogues are not
recognised by the enzyvmes that would otherwise destroy-
them. Unfortunately, however, the analogues do not seem to
be much better than.normal DNA at blocking genes. This is
because the effectiveness of -antisense DNA partly relies on
enzymes that destroy the mRNA strand when it is bound 1o a
strand of DNA. If the enzymes do not destroy this bound

- mRNA. it is-eventually fréed.from the DNA and so able to

direct the synthesis-of .proteins.’ The- difficulty. with” the
analogues is that the enzymes are less able to destroy mRNA
bound to them. So although the analogues survive for longer
than normal DNA. in the end they lead'to the destruction of a
similar amount of mRNA. :
Tidd created DNA analogues-in which he replaced the
oxygen in the-bases at the ends of the strands with a- methyl

- groupi These analogues appear to be promising because

mRNA attached to them was destroyed while the analogues
were still protected. from_the enzymes that destroy normal
single strands of DNA. "7, , Ce s

Another way of improving the effectiveness of antisense
DNA 'is to bind chemicals to the DNA strand that help
to stabilise the hybrid double helix made of strands of
mRNA and DNA. The idea is to prevent the mRNA from
escaping before it is destroyed by enzvmes. Claude Helene
from INSERM in Paris has pursued this approach with
encouraging results, - B

Charles Jennings and his colleagues at Harvard University
are working to combine antisense technology with the recently
discovered ribozymes. Ribozymes are enzymes made from
RNA that are able to cut through other RNA strands.
By attaching antisense RNA to ribozymes, they have been
able to make them bind to and cut specific mRNAs found
in eggs of the frog Xenopus laevis. So far they have achieved
this only in the test tube. but they hope to be able 1o extend
the technique to cells in living organisms. If they succeed.
antisense RNA-ribozymes hybrids might make antisense
technology even better at switching off genes.

Even if these improvements fail, antisense technology is
already established as a powerful technigue in both pure and
applied research. Once a gene has been isolated. introducing
an antisense version can switch it off in almost any organism.
By switching off selected genes. scientists will be able to
analyse how genes control complex biological processes such
as growth and development—the knowledge we need for
further advances in biotechnology and medicine.

[ Stephen Day 1s a biologist and treelance writer based in Cambridge.
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vulnerable to hunters, and to predators that people have
introduced. Another factor which may have reduced their
breeding success was that biologists released most of the geese
in the mountains. which the birds originally used for only a
short period each year.

Conservationists now realise the importance of a scientific
approach to managing reintroduction. The Oman project to
reintroduce the Arabian orvx is a shining example of this new
attitude. Hunters exterminated the last wild herds of the
Arabian oryx in Oman in 1972 Biologists in the US began to
try to establish a captive herd of this antelope in 1963, and by
the late 1970s the American herd was thriving. Between
January 1982 and 1984, a team headed by Mark Stanley-Price
released a total of 21 oryx as two herds into the Jiddat-al-
Harasis, a stony desert plateau in central Oman. Seventeen of
the founder ammals came from the American herd, two from
the Gladys Porter Zoo in Brownesville. Texas, and the
remainder from the San Diego Zoological Society. One male
oryx originated from the Jordanian nationa! herd in 1984
Several calves were horn in i large enclosure erected in an

-i
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arca of natural vegetation.

The first step towards any successful reintroduction is a
feasibility study. We must know why the species became
extinct in the wild. whether these conditions persist and
whether suitable habitat remains to support a population. One
such study. to examine the possibility of reinforcing the last
remnants of a unique population of skinks. a type of hzard.
living on Round Island. off Mauntius. concluded that
reintroduction was likely to fail. The rescarchers found that
the island was still ridden with introduced rats which had
caused the original population to decline.

In the case of the Arabian orvx. little was known about the
oniginal populations. and so conservatiomsts working 1o
reintroduce this species relied on information about a close
relative. the fringe-eared oryx in Kemva. Studies showed that
orvx hve in herds made up of males and females in roughly
equal numbers. Bachelor herds do not occur. and single
territorial males are rare. Herds establish a straigchtforward
hicrarchy that involves all females and males above the age of
about seven months. In Oman the project workers tried to
establish a herd of not less than 10 animals. with a roughly
equal number of males and females and a range of vears. The
animals lived together in the enclosure long cnough todevelop
a stable social group. When the orsx first arrived in Oman,
Price and his colleagues kept them in groups in small pens for a
few davs before releasing them into the enclosure. Covering
an area of 100 hectares. the enclosure was large enough for the
animals to graze as a unit. and contained a variety of natural
types of vegetation. As there was no artificial shade or shelter
provided. the animals had to learn to exploit their environ-
ment in the full face of the desert climate.

Ready for freedom

The herd had to meet two main criteria before we released
it. First. the oryx had to have developed a stable and
unambiguous hierarchy. with male A sav. alwavs dominating
male B in social encounters. Secondly . they had to extubut the
full range of social and sexual behaviours that are normal in a
wild herd. For instance. dominant male orvx defecate in
conspicuous places in a squatting position. In the first herd
assembled in Oman. a male n the enclosure assumed
dominance at the age of 24 months. But it was another I8
months. following the release of two older males into adjacent
pens. before he started to squat-defecate in the enclosure. This

- indicated his social maturity and increased the likelthood that

he would keep his herd together in the desert.
Monitoring the animals after release is also crucial. In the

_short term. the way released animals disperse 1s one measure
" of their response to the new environment. Knowing why any of

the amimals die also enables us to improve methods of

: managing them immediately. or at least betore any more are

released. In the reintroduction of another orvy species. the
scimitar-horned oryx. to the Bou-Hedma Nanonal Park in
Tunisia. the dominant male killed @ voung oryx calt. and
several members of a herd of a related species of addax
antelopes reintroduced to the same arca. The project workers
removed this aggressive animal from the main herd and Kept a
close watch on the interactions of the orvx and addax herds.

This emphasises the importance of being able to manipulite
and manage the released animals in their native environment.
The monitoring phase is often neglected once the released
animals appear to be surviving. Because no one monitored the
fate of the Hawaiian geese after their release. we stll do not
really know why only four of the 16X} released over 16 vears
managed to survive.

Not all species are equally amenable to reintroduction. We
can draw up general rules to determune whether a species
might be successfully re-established. Two  contrasting
reintroductions. the Arabian oryx and the orang-utans,
illustrate the importance of trving to do this.

Many people have tried to reintroduce orang-utans to their
native habitat. But it is not casy for many reasons. These
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Captive-bred orvy adapt well 1o the wild. if the social relations within a herd are well established before the animals are released

animals need to learn much about their exceptionally complex
environment and how to relate socially to other orang-utans
Conservationists soon found that reintroduced orangs were
more likely than native animals to be killed by predators.
probably because many of the newcomers often move about
on the forest floor whereas the wild animals spend all their
time in the trees. )

Social skills are also very important. and depend in part on
cachanimal’s previous history: for example. animals that have
spent a period in the wild in early life find it much easier to lead
an independent life when reintroduced. Orang-utans also fare
better if they have spent time with wild or more experienced
individuals before their release. .

In the wild. however. adult male orangs and adolescents hive
mostly alone. associating with females only to mate. Females
live with dependent offspring. So orang-utans rarely interact
with complete strangers, making the reception of the reintro-
duced orangs that much more fraught. Reintroduced animals
venerally move only about half a Kilometre from where they
are released because of the agpressive behaviour of wild
orangs. This reluctance 1o move greatly reduces their chances
of self-sufficiency because wild orangs need tomove over wide
areas of forest, following the fruiting pattern of the trees.

By contrast. Arabian orvx have a single social unit. the
mixed male-female herd with long-term bonds between
individuals that can be cemented before release. The herd
then moves freely as a self-contained unit: the first herd of
Arabian oryx established @ home range of 1700 square
Kilometres two vears after its release.

The desert environment also made life easier for the
reintroduced oryy. This habitat lacks diversity: the Oman
desert has only three species of low trees and between Mand
40 common grasses., Ecrbuccuus plants and shrubs. Once
released. the orvx ate almostevery species available. and both
after rains and in the dry scason thev ate staple grasses
supplemented by a few ephemeral plants. In contrast, the
rainforest that the orang-utans inhabit is a complex. mixed
torest made up of a small-scale mosaic of habitats. with some
irees as tall as 60 metres. Each orang-utan in the Sumatran
forest may have to range over 2 1o 3 square kilometres to find
cnough food. and individuals of the species live far apart.
Uniike the oryx the orang-utans have a diverse dict. Thev eat
fruits. Icaves. bark, shoots and sometimes fungi and birds’
cpgs. These foods are highly dispersed: of the 25 chief species
of fruit they cat in Borneo. 18 hiad densities of less than two
trees per hectare. Each species of fruit is also available for only
a very short period of time. So a rehabilitated orang-utan has
to develop a varied diet through experience in a forest with
complex and irregular fruiting patterns.

The reproductive biology of the orang-utans also makes it
more difficult for them to establish o selt-sustaining popula-

ton. Despite the similar weights of Arabian oryx (35 to 78
kilograms) and orangs (30 to 80 kilograms) and gestation
periods of 266 and 245 days. oryvx become sexually mature
much earlier and reproduce thereafter much more frequently
than orang-utans. A wild female orvx has her first calf before
she is three years old and can then calve every Y to 12 months.
In Oman the number of animals in the herds increased by 22
per cent each year. By comparison. wild orangs conceive for
the first time when they are between 13 and 13 vears old and
produce offspring only once every six to seven vears there-
after. So their low rate of increase hinders the establishiment of
a viable population unless vast numbers are released.

The reintroduction of Arabian oryx into Oman also showed
that success partially depends upon the ability to monitor the
population’s performance. Monitoring in the desert and in the
orang-utan’s forest requires very different technigues. Visibil-
ity in the oryx’s desert environment is good and the terrain is
casv for a vehicle to move through. Because oryx live in herds
and remain in a relatively circumscribed arca for weeks or
months. they are easy to track down daily. The forest is the
oppusite in every respect: visibility is low, and locating the
orang-utans on consecutive days is almost impossible because
the dispersed nature of their food supply requires them to be
constantly on the move. All of this makes the reintroduction of
arang-utans labour-intensive and costly compired to oryx.
particularly as each orang-utan needs intensive rehabilitation
before it is released. _

All these factors permit the orang to be firmly placed into a
class of animais whose biology and ecology makes them
difficult and expensive to reintroduce. Itisa highly speciatined
species. with alow reproductive rate. living in o hazardous and
competitive environment. which atlows rescarchers toobsernve
released animals only sporadically. But the Arabian onn

roject is Oman shows how successtul reintroductions can be.
[urgc ungulates. hoofed mammals. appear to be pood
candidates for reintroduction. Most successtul efforts show
how important it is not merely to have good scienttic data on
the species, but also a deeper understanding of how nane
animals bred in captivity will perceive and respond to their
native. but novel, habitat. Our success at reintroducing wild
ungulate species may be helped by our long history of
manuaging and domesticating their relatives, cattle. sheep and
roats. But we are a long way from being able to “save™ any
given species by reintroducing zoo-bred animals.

Mark Staniey Price rs director of the Atrican Wildide Foundation in Nairobi and was
hieidmanager ol the proyectioremntroduce the A:ab‘anoqzwaman Hesthe author of
 Animal Re-introductons: the Aratran Oryx in Oman, Cambridge University Press
! 1989 lain Gordon works al the Macaulay Land Use Researchinsutute in Edinburgh
| He s also a consultant diologest for the Zovlogical Society of London's project to
rentroduce scimitar hornedoryx to Tunisia Both authors wili speak ata symposium al
l the Zoologwcal Socrety of London on 24-25 November. entitied Beyond Captwve
 Breeding Rentrogucing Endangered Mammals 1o the \Wikd




RHINQOS:

Biggest threat is poaching (80-390% mortality).
at this rate, Sumatran rhino could be extinct on 96% of its
locality by the year 2010.

. . B 1 .
Theoretical judgements for CB are highly subjective &
prominently prejudiced against certain aspects of in situ
management options.

Since 1984, a total of 27 Sumatran rhinos were caught and 19 are
kept in 8 captive facilities in Indonesia, Malaysia, USA and UK.

Over a six year period, 289.6%Z of the Sumatran rhinos died
without contributing any genetic material towards species
conservation.

As with the Black rhino in Africa and the Indian rhino in other
modern and sophisticated zoos, Sumatran rhino CB programmes are
facing similar difficulties of high captive mortality and
clinical management problems. '

Diseases accounted for S50% of mortality, with 37.5% from
post-capture problems and 12.5% due to accidents.

Stillborn calves accounted for 13.8% of the 38 Indian rhino
calves born during 1956-1975.

Present CB programme for Sumatran rhino suffers from a skewed
sex ratio in favour of the females which account for 74% of the
animals captured. (In Malaysia, 80% of the captured animals are
females).

Although there are sufficient numbers of breeding males and
females (S. rhino) 1in —captivity, sectarian sentiments prevent
them being optimally used in a large breeding programme.

Progeny born and bred in temperate Zoos might not be suitable
for reintroduction into the dense and humid TRF.

British and America Zoos have would like to have a conservation
angle to their CB programme as far as the Sumatran rhino is
concerned, but in practical terms, they are in fact treating the
CB project as an animal acquiring project.

Much more could be done to in situ conservation if there is a
will. CB programmes have diverted large sums of money that
otherwise could have used to protect rhino habitats.

In Malaysia a trapping programme costs about US$ 2,500/rhino,
while in Indonesia, it ranges from US$ 150,000 to 200,000 per
animal exported to the Zoos.

CB 1is more risky: mortality due to diseases can be as high as
50% and trapping fatalities about 11.1%.

Intensive management of rhinos requires large areas with
adequate facilities. In Many Zoos, space is a limiting factor.
Many Zoos will therefore cannot accommodate the founder

population of 20 animals.



In-situ successes:

1. In Kaziranga NP in Assam, India: Number of Indian rhino
(closely related to Javan rhino) increased its number from a
dozen or so in 1808 to about 400 in 1840. Today, there are over
1000 animals.

2. In Chitwan NP, in Nepal, the 1Indian rhino increased its
number from 160 in 1966 to 375 in 1984.

3. In Garamba NP 1in the Congo, the number of rhinos increased
from 100 in 1839 to more than 1000 in 1963.

4. In Umfolozi NP in S.Africa, the number of white rhino

increased from 20 to over 600 within 50 years in an area
comparable in size to that of Ujung Kulon NP.

Recommendations:
1. Improve the protection of all the rhino reserves.

2. Capture the so called doomed rhinos and relocate them into

protected areas that sare secure. (as in India where 9 Indian
rhinos were translocated from Assam and Chitwan teo Dudhwa NP.
77.74 of the translocated animals survived. In S. Africa,

excess white rhinos were translocated and several populations
have been established in their former ranges.)

3. We should seek funds for rhino conservation from local and
other International Organizations which have no vested interest
in the species other than a desire for its long term in-situ
survival.

4. PVA 1is often based on inadequate data and thehrefore is
unreliable. As far as the Sumatran and Javan rhinos are
concerned, Protection 1is easier, cheaper and more likely to be
successful than captive breeding as recommended by PVA which is
difficult, expensive and likely to fail.



